(not shown here) was spincoated onto the sample with a static dispense followed by a 600 rpm, 6 sec spread and a 4000 rpm, 60 sec spin. After spin coating, the samples were baked for 5 min on a hotplate at 95 o C. The nanowire leads and probe pad patterns were exposed in the photoresist using contact lithography with a borosilicate mask and a mercury arc lamp. The exposure was 60 sec long at a wavelength of 312 nm and a power density of ~5mW/cm 2 . The photoresist was developed for 2 min in AZ Developer solution mixed 2:1 by volume with DI water. (f) Finally, W was etched by RIE (see Supplementary Table S1 for details) with the patterned SiN x acting as a hard mask for the nanowires and the patterned photoresist acting as a mask for the leads and probe pads.
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Line-width measurement using the temperature coefficient of resistance (TCR) method.
In order to measure electrical resistivity of a nanowire, the cross-sectional area of the nanowire must be measured. The top surface of the W nanowires is protected by a SiN x hard mask (see Figure S4 ) allowing the line-height to remain intact during the patterning processes, but the linewidths are prone to local variations of the processing conditions, which inevitably result in nonuniform widths. To circumvent the practical difficulties in measuring the non-uniform line dimensions, an effective, or average, cross-sectional area of each nanowire was measured using the "temperature coefficient of resistance (TCR)" method, 2 as described below.
The electrical resistance of a nanowire is l R wh
where R and ρ are resistance and resistivity, and l, w and h are length, width and height for a nanowire.
The resistance difference of a nanowire at two different temperatures can be computed using the
According to Matthiessen's rule, the total resistivity of a structure is the sum of the temperaturedependent term (i.e., phonon contribution) and the temperature-independent term (i.e., static defect contribution). temperature values for a pure, single crystal, bulk W sample from a CRC handbook are also plotted in the figure. 3 The higher resistivities for the thinner films are due to the more frequent electron scattering at film surfaces. It is noteworthy that the bulk resistivity for our films (i.e., the resistivity for the 180-nm thick film) is 9.2 µΩ-cm at room temperature, which is significantly higher than the value of 5.3 µΩ-cm for W in the CRC handbook. The higher resistivity is a result of the shortened electron 
